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Identification and Toxicological Assessment of Thermal Degradation Products of
Organic Constituents of Parts Comprising LLNL Designs

Anne E. Lipska-Quinn and Ronald D. Lopez

PURPOSE
The goals of Phase I1 of the Non Rad Toxics Project were:

{. Toidentity and quantify the major chemicals comprising smoke from
sinwldering plastics mast prevaleat in the LLNL designed weapons as
well ac materials unique to LANL designed weapons and SANDIA
parts found in the LLNL and LANL weapons.

To periurm toxic assessment cf the identified chemicals using existing
literature information or TOPKAT, a computer program designed for
toxic zssessment of organic and certain organo-metallic compourids.
This project was in support of the ARG Program needs #15, Table XI,
Accident Response Group.

[

APPROACH

The plastics chosen for this study were obtained largely from PANTEX.
Some of the materials were individual pieces of plastics such as polyurethane,
polycarbonate, or cellular silicone, while others were small pieces of various
cable insulations which consisted of several layers of different types of plastics.
This was done to determine whether smoke generated from plastic composites, a
more realistic scenario in an accident, would contain a more complex and /or
raore toxic chemical mixture.

The assessment of the toxic nature of the major components in the smoke
was done with the computer program TOPKAT. This program estimates toxic
effects of chemical structures using statistical quantitative structure activity
relationchips {QSAR) techniques, including discriminant and regression analysis.

EXPERIMENTAL
Sample Preparation
Finely divided samples weighing 1 g. each were placed in a glass

pyrolyzer which was enclosed in a tube oven capable of being heated up to
1000°C. Samples were placed in the center of the pyrolyzer and heated to



temperature resembling that of smoldering conditions for a period of time
needed to completely degrade the samples. One end of the pyrolyzer was
connected to an air/inert gas inlet, which supplied a gentle stream of air or
nitrogen during the course of sample heating as well as swept the generated
smoke into a cold trap, which was connected, to the pyrolyzer at its exit. The cold
trap was placed in a Dewar filled with liquid nitrogen. At the end of pyrolysis,
the cold trap was brought to room temperature and the liquid contents were
diluted with 1ml of ethylene chloride. Prior to analysis, 10 microliters of
n-decane (an internal standard) were added to the mixture.

Sample Analysis

The mixture was analyzed via a Hewlett-Packard gas chromatograph
equipped with a mass spectrometer. Two microliters of the sample were injected
on a fused-silica capillary column (J&W, DB1, bonded phase, 0.25um phase
thickness, 30 m x 02 mm). The inlet mode was spiltless with an injector’s
temperature of 250°C. A programmed temperature setting were as follows: initial
temperature 50 °C, hold 5 min, increase at 5°C /min to 250°C and hold 20 min.

The separated components were identified with the mass spectrometer by
comparing the fragmentation patterns of the unknown compounds to those of
known compounds compiled in a spectral library system.

Toxic assessment of the major components comprising the various
mixtures was done with TOPKAT. The major areas considered were:
carcinogenicity, developmental toxicity potential (DTP), mutagenicity (AMES),
Rat Oral LD50, Rat Chronic Lowest Observed Adverse Effect (LOEL), Rabbit Eye
Irritation and Rabbit Skin Irritation.

RESULTS

Results are tabulated in terms of chromatograms and Excel spreadsheets.
The spreadsheets list the name of the main liquid chemicals their amounts
(nanograms/microliter and their toxic assessment. The abbreviation CBE is used
when values could not be estimated and IND refers to indeterminate values. The
six modules used in the toxic assessment studies are summarized as follows:

Rodent Carcinogenicity

The Rodent Carcinogenicity Module comprises four statistically significant
and cross-validated quantitative structure-toxicity relationship (QSTR) models, and
the data from which the models are derived. Sub-models have been developed for
each sex/species: Male Rat, Female Rat, Male Mouse, and Female Mouse. Molecular
structure is the only input required to conduct a carcinogenicity assessment. These
discriminate models compute the probability of a submitted chemical structure being
a carcinogen in male and female rats and male and female mice.



Toxicity values are computed by summing the individual contributions for
assessing toxicity values such as LD, or LC,,. This sum is transformed into a
weight/weight unit (mg/kg). For two group classifications, such as carcinogens/
noncarcinogens this sum is transformed into a probability value between 0.0 to 0.30
and is considered low or negative probabilities. Probabilities greater than 0.30, but
less than 0.70, are considered to be a indeterminate (IND) response in an
experimental assay, whereas probability values greater than 0.70 are considered high,
and are likely tn ~roduce a highly- positive response in an experimental assay.

DTP

The DTT or Developmental Toxicity Fot=iiivl inodile compiisas three
stadistically significant and ciose valicried quantitative somicture-toxicity relaticn:=in
models and the datz from which the maodels ave deveved. Hacii model applies to a
specific class of chemicais. Molecidar siructure is the only input required to conduci a
D17 assessment. These discriminant models compute the probability of a submitt~d
chemical structure beirg a developmental toxicant in the rat. A probability betwee::
0.0 and 0.29 indicate a low potential for developmental toxicity. The probability
range between 0.3 and 0.7 refers to indeterminant (IND). The probability range from
0.7 to 1.0 signifies a high potential for developmental toxicity. These models are
derived from 273 experimental studies extracted from approximately 3,000 open
literature sources. |

(AMES) Mutagenicity

The Ames Mutagenicity Module comprises 10 statistically significant and
cross- validated quantitative structure - toxicity relationship (QTSR) models, and the
data from which the models are derived. Each model applies to a specific class of
chemicals. Molecular structure is the only input required to conduct a mutagenicity
assessment. These discriminant models compute the probability of a submitted
chemical structure being a mutagen in the histidine reversion assay; a probability
below 0.29 indicates a non-mutagen (NEG), (NO), and that above 0.7 signifies a
mutagen (POS), (YES). The probability range between 0.3 and 0.7 refers to the
indeterminate zone (IND). These models are derived from the results of 1866
histidine reversion assays using Salmoneila typhimurium strains. Experimentally, a
chemical is considered NEG only if it does not show any mutagenic activity in all
tested strains.

Rat Oral LD 50

The Rat Oral LD, module comprises 19 statistically significant and cross
validated quantitative structure-toxicity relationship (QSTR) models, and the data
from which the models are derived. Each QSTR model assesses oral acute median



lethal dose, LD, in the rat of a specific class of chemicals. Molecular structure is the
only input required to conduct an LD, assessment. These models are derived from
experimental LD, values of approximately 4,000 chemicals.

Rat Chronic LOAEL

The Rat Chronic Lowest Observed Adverse Effect (LOAEL) module comprises

statistically significant and cross-validated quantitative structure-toxicity relationship
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derived irom experimentnrl LOAEL values of approximatelv 393 chemicals. Cach
QSTR model assesses the lowest observed adverse effect level in the rat from oral

chronic ~xposuarc . Molecular struciure is the only Ligut sequired te eovduct a
LCAET asnnssment.

Fabbit Lye Irritation
Or
Rabbit Skin Irritation

This model estimates the severity of eye or skin irritation if a rabbit eye or
skin irritation test were performed on the compound of interest. Separate equations
are used for compounds with rings and compounds without rings. For compounds
with rings there are two submodels: the first separates severes from all others; the
second separates moderate/severes from negative/milds. For compounds without
rings, the first submodel separates severes from all others, and the second separates
negatives from all others. The results from the two submodels are used in a decision
table to produce the composite estimate of eye or skin irritation severity.

Excel spreadsheets show that all the plastics form smoke during smoldering
that contains chemicals that are skin and eye irritants. Of these, a number are
categorized as severe eye and skin irritants. The TOPKAT analysis also shows that
smoke from the various plastics contains considerable amounts of carcinogens and
some mutagens. Plastics responsible for production of chemicals identified as having
moderate or high developmental toxicity potential are polystyrene, nomex,
polyurethane and cellular silicone. The combination of polyurethane, nylon, and
polyvinyledene fluoride yields 2 mixture with greater number of chemicals witi high
developmental toxicity potential. On the whole most of the chemicals identified
exhibit reasonably high Rat Oral LD,,. The Rat Chronic Lowest Observed Adverse
Effect in most cases requires exposure of the rat to chemicals at reasonably high
concentrations. Exception to this observation is shown in 1.3mg/kg of
cyclopropanecarboxylic acid, 2,2-dimethyl-3-2 formed from viton, 3.1 mg/kg of 2.3-
dihydro-benzofuran and 4.1mg/kg pyrazine, methyl-4 oxide both formed from
polycarbonate, 1.5mg/kg 1.1'-ethenylidene bis-benzene from polystyrene, 4.7mg/kg
2-pentanone,3-methyl from neoprene and teflon insulation.



CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE WORK

Results of this preliminary study show that smoke from all plastics
investigated contains some chemicals that are carcinogens, mutagens, as well as
eye and skin irritants. Results also suggest that a smoldering pile of several
different kinds of plastics will lead to production of smoke that will contain more
complex and more toxic mixture of chemicals. This study should be extendad to
other plastics tiiat due to lack i funds were omitted. In addition, those results
should be compared with findings from measurements done on smoke
ceneratec from flaming comb = iion where temperatures are much higher, which
in turz a2y lead o different tvpe «f chemical mixtures. '



Viton S1

I S -
Retantion . .. AMES Developmental
Chemical Time Carcinogenicity Mutagenicity | Rat Oral | iitation Model _Toxicity | Chronic LOAEL | Amount ng.
Compound | Fomaie | Fomate | Maie | Muie
o e {rin.) Mouse Rat Mouse Rat LD 50 Eye Skin I

Cyclopropanecarboxylic acid,2-22-dimethyl-3-2 24 HiGH HIGH NO HIGH NO 10 g/kg MLD MODERATE LOW l4mg/kg |
Ethanone, 1 -[4-(1-hydroxy-1-methylethyljphenyl | 27.2 | LOW NO_ | LOW | Low LOW 27 9/kg | MODERATE | MODERATE N 3.5 g/kg
1-Propanone, 3-cyclopentyl- 1-(2,4-dimethyiphenyl 287 | HWGH | LOW | NO Low HIGH 965 mg/k MLD MODERATE HIGH 3.1g/kg 3
Phiencl,2,4-bis(1 methytethyi T T 297 | WG | NO | NO_ |MODERATE NO 24 g/kg MLD SEVERE NO 388mg/kg | | 0875
Naphtalene,1,6-dimethyl-4-(1-methylethyl | 335 HIGH HIGH NO _ IMODERATE HIGH 3.2¢g/kg | MODERATE SEVERE LOW 26 mg/kg 61
Carbonic acid,4-methyipheny) phenyl ester " "338 | LOW | HGH | WGH | LOW HIGH 25¢/kg | SEVERE | MODERATE |  MODERATE 8mgkg | 073
Benzene,1-methyl-2-[(3-methyiphenymethyl] | 344 | HWGH | HGH | NO Low NO 2g/kg - | MODERATE | MODERATE HGH | "47mgkg | 06
Benzoic acid,4-hydroxy-3,5-dimethoxy-methyl | 348 | LOW | NO | LOW | HGH LOW 4 g/kg SEVERE | MODERATE |  HiGH I Thaeke | s
Phenol, 4,4 methylenebis-Scaied " 39 | _No' I HGH | WIGH | HGH MODERATE | 5T1 mg/kg | MODERATE NO N T Tismolkg | Toss ]
Phenol 4,4'-(1-methylethylidene)bis 1" 741 [ NO LOW | tow NO LowW 2.7 /g SEVERE | MODERATE NO 6Smg/kg | -062
Phenol2-(1,-(4-hydroxyphenyi)-T-methylethyl] " "| 4z "] "tow | NO | N0 | NO NO 259/kg | SEVERE | MODERATE No T Tdomgkg | 001
{1,1"-Biphenyl]-2-0l,5-(, 1dimethylethyl) 426 NO | tow | tow | Low LOW 47 g/kg | SEVERE | MODERATE LOW samgkg | 002
1-Pentanol2,2,3,3,4,4,5,5-octafbiore " "] 42 | "HGH | NO | HGH | RO NO 755 mg/kg | MODERATE | MODERATE NO
3-Decene,2,2-dimethy-{€) 1497 HiGH NO NO NO HGH 10g/kg | MODERATE | MODERATE NO
2,6,10-Dodecatriendic acid,’ 538 WGH | WIGH | weH | Low MODERATE 1.3¢/kg | MODERATE | MODERATE NO
Benzoic acid,2-(4-methylbenzoyl)-, methylester | 59 | HGH | NO__| HIGH |MODERATE HIGH 29g/kg | MID SEVERE Low
Benzene,1-(1,1-dimethylethyl)-4-ethoy | 66 | NO HIGH | HIGH | tow NO 3.1g/kg { SEVERE | MODERATE Low 219 mg/kg —as
1, Propene,1,1,3,3,3 pentafivoro " """ "] 87 | HGH | NO | N0 | HiGH NO 3g/kg | SEVERE | MODERATE ToW 87mykg |7 37
Pentane1,1,2,2,3,34,4-octafluvoro " "1"70 | HIGH NO | HIGH NO NO Tg/kg | MODERATE | MODERATE NO 58
Nonane,3- methyl - 105 | NO NO HGH NO 10 g/kg | MODERATE | MODERATE NO T8
2- Propenoic acid, 2- methyl-1,2- ethaneditlbis | 10.6_ LoW [ N0 | THiGH NO 10 g/kg SEVERE | MODERATE NO " T iogikg [T 265
Phthaiic anhydride S B 1 ¥ NO | 1OW | LOW NC 15g/kg | SEVERE MLD oW U 6emgkg | 8
Cyclopropanecarboxylic acid,2,2- dimethyl-3-2 21.4 HIGH NO HIGH LOW 5.8 9/kg MiLD MODERATE NO 1.3 mg/kg 3.7
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Polycarbonate S1

Rotention ) . AMES Developmental
_Chemical Time Carcinogenicity Mutagenicity | Rat Oral kritation Model Toxicity Clwonic LOAEL | Amount ng

. Compound | ) | Vome | we | v | 050 s )
 Tolulene 4.6 HIGH NO NO Low MODERATE 513mg/kg |  SEVERE MODERATE NO 6smgkg | 92
Benzeneethy-Scaied * T 7 IND NO NO NG MODERATE 927 mg/kg | SEVERE MODERATE NO 68 mg/kg XN
Benzene, 1 4-dimethyl-Scaled 7.28 IND NO NO NO HIGH 925 mg/kg SEVERE SEVERE NO 68 mg/kg T8
1,3,5,7-Cyclooctatetraene- Scaled 79 | HGH NO NO HIGH NO 45mg/kg | MODERATE | MODERATE NO 407 mg/kg 8
Benzene,(1-methylethyl)-Scaled ] ’Ta.‘eiz;"L HIGH NO NO HIGH IND 1 g/kg MODERATE |  SEVERE NO Z7emgikg |1 ]
Phenol,4- Methyl Scaied_ 13 NO IND IND IND NO 342 mg/kg |  SEVERE SEVERE IND 30.9 mg/kg 45
Phenol,2-ethyl-Scaled '"’ 17 NO NO NO IND NO 658 mg/kg |  SEVERE SEVERE IND 144 mg/kg a7rs
Benzofuran,2,3-dinydro-Scaled 185 | HoH IND NO__ |MODERATE HIGH 1.9g/kg | MODERATE | MODERATE NO 3imykg | 803
2,4,6-Octatriene,2,6-dimethyl- Scaled 19 HIGH HIGH HIGH HIGH HIGH 7.3¢/kg | MODERATE | MODERATE NO 65 mg/kg 455
Cyciohexene, 1 -ethyl-6-ethiidene-Scaled | 19.6 HGH__ MODERATE  NO NO NO 2.6 g/ky SEVERE | MODERATE NO 152 mg/kg “323

20,1 HGH NO NO IND NO 3.69/kg SEVERE _ | MODERATE NO 49/kg | 25 T

20.4 HIGH NO NO IND NO 3.6 g/kyg SEVERE WODERATE NO 4.1 mg/kg 58.5
Ethanone,1-(2-methyphenyl)-Scaled P L T NO NO WD 19 mg/kg SEVERE | MODERATE NO V2amgikg | 143
Benzeneamine,\;N3,5-trimethyl-Scaled | 217 |~ HIGH No NO | HGH HIGH 1 /kg SEVERE | MODERATE No _27gikg _as
Allyphenot Scaled T 22 HIGH NO LOW NO NO 260mg/kg SEVERE SEVERE HIGH 85mg/kg | 338
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Polystyrene S1

Retention . .. AMES . Developmental
Chemical ] Time Carcinogenicity Mutagenicity | Rat Oral kritation Model Chronic LOAEL
Compound ’ Female | Fermle | Male Male

. R (min) | Mouse Rat Mouse Rat LD 50 Eye Skin

Cyclopentane,methyl o 2 LoW HIGH LOW |  LOW LOW 400 mg/kg | MODERATE SEVERE o

Toluene T NO HIGH LOW LOW NO 3.3 g/kg. MLD MLD 186mg/kg |
Bicyclo[{4.2.0]0cta-135-triene HGH | LOW | LOW | HiGH Low 673 mg/kg | SEVERE MLD 168 mg/kg
Benzadehyde T HIGH NO NO Low NO 1.3 g/kg MLD MLD 170 mg/kg

(i “methylethenyl)- benzene NO NO HIGH HIGH NO 3.6 g/kg SEVERE MLD 256 mg/kg

1,1-(1,3-propanediyl) bis: benzene _ NO LOW | HGH | Low NO 9.8 g/kg MLD MLD 68.8mg/kg = |
6-Phenyi- (E) -2-hexenal T 'HIGH LOW Low NO NO 58g/kg | MODERATE | MODERATE 266 my/kg |
1-methyl 2-(2-phenylethenyl)- benzene HGH | WGH | LOW | Low NO 855 mg/kg | MODERATE | MODERATE 10g/kg
11,1(3-methyl-1- propene -1,3- d e HIGH LOW LOW  |MODERATE LOW 2 g/kg MODERATE | MODERATE 10 g/kg

1-Benzoyl-4-Piperidione ] LOW HGH | Low LOW NO 830 mg/kg | SEVERE SEVERE 197 mg/kg

1-methyi-2-phenyl-hindole_ " 1" NO HGH | 1OW | "NO NO 942mg/kg | MODERATE | SEVERE 8 mg/kg
1,1-{1°2,2-dimethyt-3-batenyl)-1,3-berzene. | HIGH HHGH HIGH |MODERATE HIGH 518 mg/kg SEVERE SEVERE 246 mg/kg

€ thanone,2-hydroxy-1-phebnyl " T NO NO NO NO NO 1 9/kg SEVERE | MODERATE 13g/kg
1,1 ~ethenyidenebis-benzene . NO NO_ | mGH | HiGH NO 1.29/kg | SEVERE SEVERE 1.5mgkg _ |
(phenoxymethyl)-benzene NO HIGH LOW LOW HIGH 2g/kg MODERATE SEVERE 34.2ma/kg |
1,1-(1-methyl-1,2-ethenediyl) bis-,Benzene MODERATE|  HIGH HIGH HIGH LOW 12¢g/kg CBE CBE 183mg/kg |

1,1'-()-butene-1,4-diyl) bis,(Z)-benzene HIGH NO HiIGH NO NO 2.59/kg CBE MODERATE 10 g/kg
{Benzophenone ’ LOW NO HIGH HIGH NO 2.1 g/kg SEVERE SEVERE ZZmg/kg |

alpha.-methyk-n-(1 -pheny:Benzenametharamine HIGH HIGH NO LOW HiGH 1A g/kg SEVERE SEVERE 17.8 my/ky

(2-chioro-2-butenyl)- Benzene | LOW | HiGH | HiGH ) Low 1.5g/kg | MODERATE | MODERATE | wen | 1.8 9/kg

{1, 1" Biphenyl 4-carbonaidehyds Low | W | iow AGH T3ghg | ce | SV TSamiig

1,1'-(1,2-ethenediyl) bis-Benzene LOW NO_ | Low Low 42 9/kg CBE _SEVERE ___dogikg |

. . e i e e aae S P U
2- Brom(_)-],z-dipne_nﬂ.gt-heqonew L ~N0 HIGH LOW NO 1.8 gkg SEVERE SEVERE »_—_E_s‘ln_g‘/sgl .
1-methy}-3-(2-phenylethenyl)-(E)-Benzene 1~ 1T HiGH ] TIOW | WO LOW N 1.5 ¢/kg TBE | MODERATE T Tiogg T
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.| Cheonic LOAEL |

Compound - Fongle | Mok Main
o e _(min) Mouss fat Mo Rt LD 50 Eye Skin

1,2,3,4-tetrahydro-2-phenyt-Napthatene | HGH HGH NO_ T16wkg | ™MD
1,3-diphenyl-2-Propanone I Tow | TLow tow | 39gkg | CBE
2,3-dinydro-1-methyl-3-phenyl-1-indene |~ 7T THIGH _@i@ff"_iovv; WO ~no T 1.79/kg MLD

1.1V pent-15-diie Boraens |~ TG |” WG TG | WG| ioN ] 2T | e .
1,2-Gihydro-4-phenyt-Napthalene - HGH | “Llow | iow HGH_ NO 29mg/kg | MID N
2-methyt-2-phenyt-1,3-Propanediol ~ _ | 17" NO Low NO NO NO 2.7 g/kg MILD )
.beta.-methyk,acetate Benzeneethanol HGH HGH NO HGH LOW 32 gkg CBE MODERATE |~ — LOW__ 8imgkg [ i
2,3,5-trimethyl-Phenanthrene T HIGH HIGH NO Low HIGH 1.4 g/kg MLD MLD - T T G N7mghkg |~ B
1-phenyt-1,2,3~-dioximel, 2,3-Butanetrione _ NO HGH | HGH | HGH HIGH 94'mg/kg | SEVERE | MODERATE __Low 708mg/kg | T
2-phenyl-Napthalene " 7T T HIGH NO LOW HIGH 2 g/kg MLD CBE [ A L L N
1,3- dphenyt-2-Propen-t-one WO HIGH LOW Low 1.9 g/kg SEVERE SEVERE. Low 85gkg | T
3,5-xylidno-Ethenetricarbonitrile LoW LW | Ne LOW HIGH 1.5 g/kg SEVERE SEVERE N Temgkg | T
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Cellular Silicone S1
Roronon ) o AMES Developmental
) Chemical Carcinogenicity Mutagenicity | RatOral | iritation Model Toxicity Chronic LOAEL| Amount ng
- Compound ) | e | har | me | 1050 Eye st
Ethenechioro 3.2 IND MODERATE HIGH HIGH HIGH 537 MLD SEVERE HIGH 84 mg/kg 56.6
[Towlene T 4.6 NO HIGH MODERATH  IND NO 3 g/kg MLD LD ND 19 mg/kg 10y
| Disioxane, ¢ tamethyi 8.6 HIGH NO NO HIGH MODERATE 8.7 g/kg SEVERE SEVERE NO 400 mg/kg - 173 ]
Benzaldehyde 102 HIGH NO NO WD NO 1.3 g/kg | MODERATE | SEVERE IND 170 mg/kg 67.6
Phenat T 17 NO NO NO ) NO 866 mg/kg | SEVERE SEVERE ) 74 mg/kg 3092
|Cyclotetsasiloxane , octamethyl 11 HIGH NO NO HIGH NO 7 g/kp SEVERE SEVERE HIGH 673 mg/kg 1758
Benzenemethanol 12.53 NO IND NO ) .NO VAg/kg | SEVERE 1) HIGH 556 mg/kg “ed
Cydlouisioxane , hexamethyl 4 | na N ) NO NO S4g/kg | SEVERE SEVERE HIGH 550 mg/kg 277
5 | 156 |MODERATE[ NO NG HIGH HIGH 3.2g/kg | MODERATE | MODERATE NO 10 g/kg 585
5.7 ND NO NO ND NO 10 9/kp SEVERE SEVERE HIGH 126 mg/kg 66 ]
Benzoicacd {72 IND HIGH NO N NO 91 my/kg | MODERATE NO ND 330 my/kg 25
Siane,{1,2,3-benzeneliyitsis{oxy) tsis| trim 19.1 N NO NO__|MODERATE| NO 95 mg/kg MLD SEVERE HIGH 126 mg/kg 396
tasiloxane, decamethyl 225 HIGH NO NO HGH NO 9g/kg SEVERE SEVERE HGH 850 mg/kg NS
loxane, 1,1,1.5,5,5-he hyt-3,3-065_ 25.4 NO NO NO HIGH N 10 g/kg CBE SEVERE HIGH 115 mg/kg 183
Acetic acid,bis{(trimethylsiy) | trimetiod | 27.1 NO NO NO ND NO 10 g/kg CBE SEVERE ) 285 mg/kg 190 |
Ethanedioic sd bisitrimethvisiviestes | 274 | HiGH NO NO NO HiGH 33 g/kg CBE MODERATE o 409 ma/kg 797
4.5-Diydkobenzo [Elpyrene. | 326 HIGH ND NO NO NO 1.7 g'kg SEVERE SEVERE IND 23 mg/kg 89.2
Benzoic aadz[(t;memylsm;y]:!rr;;hjl_ ] 373 HGH_ | NO NO ND NO 10 g/kg 'SEVERE SEVERE () 2 g/kg ;;
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Nomex S1

. . Retention . . . AMES o
Chemical Time Carcinogenicity Mutagenicity | Rat Oral krritation Model -
Compound Femsle | Famale | Make vale Developmental | Chronic
(min) Mouse Rat Mouse Rat LD 50 Eye Skin Toxicity LOAEL | Amount ng

Ethenechioo 3.2 LOW MODERATE] HIGH | HIGH HIGH 537 mg/kg |  SEVERE SEVERE HIGH 84 mg/kg 99.6
Tolulene 4.6 NO HIGH _MODERATH _LOW NO 3g/kg MODERATE MLD LOW 19 mg/kg 157
Disiloxane, ethenyipentamethyi 8.6 HIGH NO NO HIGH IND 8.7 9/kg | MODERATE MLD NO 400 mg/kg
qu_iglgj;_;giggg o 102 HGH NO NO LOW _ NO 1.3g/kg | MODERATE MLD Low 170 mg/kg
Phenol ~ ~ T 107 NO NO NO LOW NO 866 mg/kg | SEVERE SEVERE Low 74 mg/kg 27
Cyclotetrasiioxane , octamethyi n HGH NO NO HGH NO 7 g/kg MODERATE | MODERATE HIGH 673 mg/kg 423
Benzenemethanol 12.53 NO LOW NO LOW NO 1.4g9/kg SEVERE SEVERE HGH 556 mg/kg 116 |
Cyclotrisioane , hexamethyl 14 HIGH NO NO NO NO 5.4 g/kg SEVERE | MODERATE HIGH 550 my/kg 365
Hexadecanoic acid , 2- pentadecyl-1,3-dioxan §_15.6 [MODERATE] N0 | WO HGH HIGH 3.20/kg | MODERATE MLD NO 10 g/kg. 087 |
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. Retention . . AMES ) Developmental
o Chemical Time Carcinogenicity Mutagenicity | Rat Oral | #ritation Model Toxicity Chronic LOAEL | Amount ng
COmpOUnd Fermale Fermale Male Maje
e {min.) Mouse Rat Mouse Rat LD $0 Eye Skin
‘[2-Hexano,S-methyt-Scaled 38 IND NO NO HIGH IND Sg/kg SEVERE | MODERATE HIGH 3127 mg/kg | Tess
Propane,2,2"-[ ethyudenebis(oxy) Jbis 55 NO HIGH NO HIGH IND 2.7 g/kg | MODERATE| MO NO Bimgkg
2-Propanone, 1-(1-methylethoxy) 5.8 ND HIGH NO HIGH IND 3.3 g/kg | SEVERE MLD IND 1 Simgixg 58
£thanol,2-{2-(2-methoxyethoxy]..acetate 8.2 HIGH HIGH NO HIGH NO 10g/kg | SEVERE | MODERATE IND 77.3 mg/kg 25
Oxirane,[(1-methylethoxy)methyl] 9.6 IND HIGH NO HIGH YES Vo/kg | SEVERE | SEVERE NO 354 mg/kg 96
Aziridine,1-(methoxymethyl) 107 | D HWGH | HGH | HiGH YES 16g/kg | MLD MLD IND 9 mg/kg 34
Butanoic acid, 4-methoxy-methyl ester 121 IND HIGH NO HIGH IND 8g/kg | SEVERE | MODERATE NO 154mgikg | 50 ]
Oxirane,{(1-methylethoxy )methyi] 12.7 IND HGH NO HiGH YES 1g/kg CBE CBE NO 354 mg/kg 5.5
2-Butanal,3,3"-axybis 12.9 NO NO NO IND IND 4g/kg | SEVERE | MODERATE IND I g/kg 68
1-Propanol, 3-{3-(1-methylethoxypropoxy] 14.7 IND IND NO iND IND 6g/kg | SEVERE | MODERATE NO 326 mg/kg 26
Thiocyanic acid,propy! ester 17.2 NO NO NO NO 1.6 g/kg | SEVERE | MODERATE HIGH 10 mg/kg 133
1,3-Dioxane, 2-methyl 20.2 IND HIGH HIGH IND YES 2 g/kg SEVERE MLD HIGH 258 mg/kg 11.5
2-Propanal, 1 -[1-methyt-2-(2-propenyloxyethoxy] 21.1 HIGH NO NO IND IND "9.59/kg | SEVERE | MODERATE NO 261 mg/kg 16
Butanoic acid , 3-hydroxy-3-methyl 22 NO IND IND iIND NO 23g/kg | SEVERE | SEVERE HIGH 300mg/kg 4.7
1,3-Dioxolane, 2-ethyl-4-methyl-Scaled 222 IND HIGH NO IND YES 49/kg | SEVERE IND 385 mg/kg 093
Ethane,1,2-diethoxy-Scaled 238 IND IND IND IND IND 27g/kg | SEVERE MLD IND 240 mg/kg 21
1,3-Dioxane,4,4-dimethyl 255 HIGH HIGH NO HIGH NO 2.2 g/kg | SEVERE HIGH 330 mg/kg 37
Octane,1-(1-methylethoxy 25.7 NO IND IND HIGH IND 8.9 g/kg |. "SEVERE | MODERATE NO 20 mg/kg 41
2-Decanone-3 hydioxy-3 methyl 27.3 NO NO NO HIGH NO 34 /kg | SEVERE | MODERATE NO 727 mg/kg 8.7 |
2-Heptanone, 3-hydroxy-3-methyl-Scaled 29.2 NO NO NO IND NO 850 mg/kg] SEVERE | MODERATE HIGH 576 mg/kg 3.7
3-Hexanol, 5-methyl-Scaled 29.4 IND NO NO HIGH IND S.59/kg | SEVERE | MODERATE IND 8.8 mg/kg 23
1-Propanol, 3( 3-(1-methylethoxy Jpropoxy|-Scaled 29.5 NO IND NO _HIGH IND 3.8¢g/kg | MODERATE] — NO NO 50 mg/kg 238
Hexose,2, 3-dideoxy-5,6-0-(1-methylethylidene) 321 iND IND HIGH IND YES 1.59/kg | SEVERE | MODERATE HIGH 819 mg/kg 34
2,5,8,11,14.17-Hexaoxaoctadecane 334 HIGH HIGH NO HIGH NO Sg/kg | SEVERE | SEVERE NO 1.4 w/ka 175 ]
1-Propanoi,3-[ 3-(methylethoxy )propoxy}-Scaied 33.8 IND IND IND HIGH IND 6 g/kg | MODERATE|  MILD IND 1.7 g/kg 5.1

® .
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HoneyComb

Retention . . . AMES Developmental
Material: Resin impragrated paper Time Carcmogemcny Mutagenicity | Rat Oral rritation Model Toxicity Chronic LOAEL | Amount ng
Chemical COnpmnd Fermie Fermmle Male Male .

e (rmin.) Mouse Rat Mouse Rat LD S0 Eye Skin ""““‘"—“"l
Hexane e 2.27 NO NO IND HIGH NO 10 G/kg MILD MODERATE IND 660mg/kg | 36
Ethane,1,1,2- trichloro Y HIGH HIGH LOW HIGH HIGH 423 mg/kg | MODERATE HIGH IND 32mgkg | 292
Ethenetetrachioro 7 1 55 IND HGH | HGH IND IND 1.5 g/kg HIGH HIGH IND 193 mg/kg
Butane,2,2- dimethyl 8.2 IND IND IND LOW IND 5.7 g/kg SEVERE MODERATE HIGH 868 my/kg |
Phenol R T Y NO NO NO IND NO 266 mg/kg | SEVERE SEVERE Low Tamghg | 06 |
Benzenesulfonic acid, 4- hydroxy s ) NO NO NO NO S4Gmp/kp | SEVERE MLD HGH Vamgikg | Tis2
Phenol, 2- methyl ____ 13 IND NO NO iIND NO 289 mg/kg SEVERE SEVERE IND 732mgikg | X
Phenold -methyl 13.7 NO IND ND IND NO 90.8mg/kg | _ SEVERE SEVERE ND 3img/kg 146
Pyridine.24- dimetyl 748 NO HIGH iIND NO NO, 106 mg/kg |  SEVERE SEVERE HGH Somg/kg | 02
Pyriding ,3,4- dimethyl 16.1 HIGH HIGH IND IND NO 165 mg/k SEVERE MODERATE HIGH 50 mg/kg 70.35
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Cable 275068

Matesial:Polyethetena/Neoprone/Sificone Petention AMES ' Developmental Chronle .
Rubher/Polyurethace Tine Carcinogenicity Mutagenicity | Rat Oral tiritatton Mcdel 1 ) Tmlclty LOAEL Amount ng |
T |
Tremate| Famale | ok thie '

ChermicalCompound (min) [Mouse| PRat Moasse fat LD 50 by sk

Toluene 47 |Llow | e #D Low o 3.3 9kg MILD NILD Lovi 18.6 ma/kg 1
Cydobutanone, 2,3, 3-trimety] L 52 |Low | Low | Low LOW NO V.7 ake | MOCIRATE | D HiGH 305 mg/Ks 262 __|
{3Nonene, 3memyk,(€) 55 | WGH | LOW | Low_| wen Mo 10 g/kg | Low 229 mo/kg 6.4
1,2-Oxsborglane,2-ethyl-4.5-dimethyi 58 |Low | Low | HioH | (ON NES 39 gt | HiN 335 mg/ky s |
Benzene,, 2-cimethyl 7.9 | HKGH | HIGH LOW i LOW O 22 Wy | TN 10.5 mg/kg 265
Benzene, 1, 3-cemethyl 82 |LOW]| WG | Low , LOW 1O 25wk, | SivERE | SEvERe | oW 6.5 mo/kg 0.76

;

Benzeneelnrod 85 | LOW | YOW | WGH i LOW Ko 15 o/ke | FEGTWE | NEGATHE | Low 52 mg/kg 5.3
Ethanediolc add,dbirty ester 9 | LON| tow | tow | Hod NO 2.4 9/k | MODERATE | D Low _ 533 mo/kg 5.45
1,3,5.7-Cydooctatiaene 93 | HGH] LON | 1LOW HIGH NO 45 melg | MLDERATE MILD LW 407 ma/sg 8.7

| Crdopropane, | -metiyl-2-pentyl a4 _|Loni Low | oW LOW NG ‘ Aok SFVERE MILD (] 484 mg/kg 8,75
Butane, |,3-dchlore 101 -i:yuen' LON | HGH | Low YES T k) t: SEVERE |; IE{ERE ND 27 mgrkg 3.5
Propane, 1 -chioro 1.5 | LOW | LON_ | oW LOW YES 6 g/kg i ) HicH 64 mg/¥xg 2.3
3-Heptanc), 3 rnethylPentana,1{1-butenyloxy}- (€} 12.5 | meH | Low LOA oW YES 10g/kg | MODERATE D LOW 360 mg/kg 7.9
Benzofuran ' 147 [T oW oW | oA YES 1.5 grkg | SEVERE - | SEVERE Low 3 mg/kg 66.2
1-Pentanol 2,2, s-trimethyl 154 | oW | _LoW . LoW_ | TiGh Ho T T ML LW 30 mgrkg 14.9
Benzene, | methyl-4< I-metintetny) 165 | AGH | B | Low_ | HioH WO LI I T Low 28 my/kg 25
[1-Hexanl,2-ethyl 172 | WD | LOW | LOW oW HO 2 g/kg OV E | SEVERE _THigH 371 mgrkg 33.6
Benzene, 1 ethynyb-mediPhencl,2-metiyi 174 |Tow | 10w | mcH | tow | HO 169/ | WOURIATE | LD Ty 20 mg/kg 6.8
Phenol,2-methyl 184 | LON | Ltow | LOW | _LOW ] Ko 289 rao/ig | GPVERE | MLE 1OW 73 ma/ka 33
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Cable 215068 |

. P SRS —
Matesial:Polyethetene/Recptane/Sik or:a Ratention AMLS Developmental Chronte
fubber/Polyrethase ' Mh.m“_ B .(_".".‘.E'CE”C’Q?_‘IE“Y Mutagenicit J 1 Toxicity LOAEL Amount ng |

: " i ! o L
I (Femiit| Fermk | Mol Bk ; ..

ChemicalCompount i, iietel P L Mew. ) B L DK i B 7 S E— ,
Cycopentane,1,2,3-trimethyl- 1 1.alpha, 2.0 i 108 [Low]| Low LOW LN NO T . . MILD HIGH 313 mg/kg 483
2-D0de0ine, () 207 | HOH | _LOW | OW | LOW VS i~ Low 613 mg/kg 36 |
| Benzofuran2-methyl 213 | M| oW | Low | LOM YES MO oW angkg | 092 |
2H),2,3-Benzothiadiazine, 2-{2,4-dnitrophenyl 22,5 | LON | LoW oW LON wo 1 MODERPATE LOW 10 me/kg 0.2 |
3-Hexanol, 2,2-dimetiyi ' 229 | Low | LOW LoW ) O HILD LOW 923 ng/¥g s |
MMM 73.4_|LOW | LOW | LOW WD NO VilD Low 275 mg/kg 252 |
Benzene,1,3-butadiery! 24| HoM | LOW oK | LOW YES ?g@_,_ X ERATE | MOCERSTE LOW 67 mg/kg 2.9
Naghthalene, 1, 2-ditydro 245 | WGH | HiGH_ | oW WD NO 2y SEVERE SEVERE Low 42 my/kg I
Phendl, Sethyd 251 |LOW| Low | Low | LOW NO 3wy SEVERL STPL, LOW 95 mg/ky 188
Phenol, 242 propenyd) 763 | LOW| LOW | Low | LOW N SEVERE D 157 mg/kg 43|
Benzoic 3cid 260 | LOW | HIGH LOW LOW N NEGATIVE Low 32 mo/ke 6.62
Pherrel, 4< 1-methylethy)) 289 | HGH| LOW Low_ | b No T S e LOW 116 moy/kg 338
Naohthalene, 2-methy 33,0 | HIoH | HIGH Low LOW vEs~ TAghe | SIVeE T GEVERE LOW 57 mg/kg 13.6
Naphthalene, 1-methyt 323 | HioH]| HeH | LOW | LOW YES | Sg/kg | SEVERE SEVITRE LOW 34 mg/kg 9.15
|Mend,gmd1ﬁ-s-(1memylemyf) __324 | HIGH] ND LOW IND NG 4 yig SEVERE SEVERE oW 102 mg/kg S
lezoicadd.z-“-[(aeetmmino)smfmyj 33.4 | HGH | LOW | HiGH | LowW NO 122 Mk | SEVORE SEVEIRE Low 6 ma/kg A
IN@malenel,2,3,4~tetrel_12dm1.5,&ﬂhmfwl 367 | TR TOW | oW | _Low VES 2.7 wkg SEVERE SEVFRE Low 22.6 mg/kg 475
Benzenemethand, d-chioro- apha ety 37.8_|LOW| LOw | Low | Low MO [ T6gikg |  SEVERE [ ) 277 mg/kg 39
2H-1,2,3-Benzothiadinzine, 22,4 dinitrophen ! 36,4 | LOW | HIGH LOW LOW YE3 S3g/kg | ODERATE | NEGI TVE HGR 451 mg/ka 33 |
1 Hisoindole-1,3(2H)- dione,2 methyk 39,2 | HeH| tow | tow | LOw _IMOIRATE. | MODERATE LOW 14 mg/kg iz |
Naphthalene, 2-ethert 39,6 | HIGK | HIGH Low LOW | SEVERE SEVERE HGH 207 mg/kg 312 ]
[1-Naphthol,6,7-dmethyt 40 |LOW| WiH | LOW | Low YES /g | SEVERE SEVERE LOW 58 mp/kg 14 :
Biphenylene 405 | HGH| [ND Low | " Cow Vs 7| {0 mpkg | EFRE | aivik LOW 10 g/kg 53]
1Hdsolndote-1,3{2H-dlone 4z | WGt Low | Low | Low MO SEyERS SEVEE Low 14 my/kg 356 |
Borkc a0 IABeY U pontd eetes 228 | oW | Lon | Tow | iR 5 WOCLALTE | D oW Bimeng |2




Cable 215066 [

!

Matecial:Polyethelene/Nacpr tne/Sificone fetention i AMES ! Developmental Chronte
fubberPolyurethane Timo Carcinogenicity Mutaganiclty | fatiral 1 lnitation Model Toxicity LOAEL | Amount ng|
: ! ‘ : ;
Sfemte Famale Mk ke

ChemicalCompount {min) | Mouse Rat Moz Rat e S¥h T T .
Phyto! 433 [ WGH [ HIGH | MIGH | HIGH NO MCORRATL | MO LOW 191 my/kg S
SHForene 47,3 | HGH | IND LOW LOw Y€S Y, TIUTHCOETATE | MCDERATE LOW 10 g/kg 37|
T Hexagaoens 183 | roi| oW 3 Low | _HeH M T T ke, |1 VIRE | MOOERATE oW 817 mg/kg TR
Oxrene, 2,213, 4 butanedyibisdoxyrnethytene) 49.3 :;ﬂueu Hon 1 Low | oW 7ES g U T LVERL L SEVIGE Low 10 g/kg EE
[Matpholine 50.4 l&mu LOW ‘ HIGH HigH YeS AR §g\/té£ HGH 19 mg/kg 4]
5-Octadecene,(E) 535 T Tow | IO ‘?’ oW | LOW NS “MCDERATE LOW §76 me/kg 276 |
Furan,2-butytetrahydro 558 ¢ LOVe | HiGH z oW | LOW YES ML LowW 538 mo/kg I
Anthracene 56.3 (maH HIGH oW | LOW NO T 25¢/@ i SEVERE | MODERATE HiGH 234 mg/kg 1
Cydododecane,eth $1.5 T:LOW ] oW | Low NO 7 kg SEVERE MED_ : Low 10 g/kg 29
Boran,dielhyi( 1 ~sthyl-2-{methaxymethy)-1 61.4 3on HIGH Lo | oW NO 10 9/kg SEVERE M()D&RA“;;'E Lov §69 rme/kg 54.8
Qdoheptane,1,é-umemoxy,gans 518 | LOVI | LOW oW | Low _N.O__,__; S 9 Mo | MDD _,_ LowW 853 mg/kg 3
5-Eicosene (F) 65.6_) Lov | Low o% LON N T gy SEVERE MODET:ATE; LOw 863 my'kg 6.3
2,6-0ctadane-4,5-clol 681 | HGH | LOW IND LOW YES_ | ALmpikg | rERAT MILD Low 166 ma/kg 9.1
Pytene 657 | low | LOw oW | tow N 3¢/ SEVErE | MILD HIGH 12,4 mg/kg 5
Phenold,4'{(1-methylethylidenelbls 736 | Low | LoW T LOW NILs Low 66.5 WG/KG 10.5
Isophthallc scid, bty ester,estar with butyl 745 | LOW | LOW iND HiGH ! HIGH 187 my/kg 7]
[1,2-Benzenedicarboxiic add,butyl2-metingt 79 llowi| Low ‘;?"Low HiGH LOW 388 mp/kg 29.5
Hethane bis{neopentyloxy) 797 | Low | Low ' LOW | HicH Low 492 my'kg 383 |
1 Elcogene 803 | Low | LOW [ HiGH | _HicH T MILD LoW 398 my/kg 335 ]
Trighenlene B1.9 | HioH | oW I iow | oW | T NEGATVE HiGH 1Lamphg b+ 71 1
Benzarnine,4,4' methylenehis[2-chioro B2.6 | HIGH | LOW | HGH | LOW MODERATE tow 123 mp/kg 11

1 2-8enzenedicarhaxyfe acid mano] 2-ethythexy) 32.0 | WD | HiGH : tOw | LOW MI.D LOW 189 mp/xg 0.8

| Cydopentane,1-bromo-2methowy- ttans 842 | LOW | HIGH | HiGH | (OW MILD LOW 133 mgiy 28
1,2-Benzenedicarboxyiic agd disooctyl ester 4.5 | LOW | oW 1 Hen | wion MILD HIGH 3 9/kg 3

T Hamddazcle d-nitrc 367 | HIGH | HIGH | HIGH | LOW SEVERF HIGH 10 mg/ky 155
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( Lzvelopmental

: 4 e
Malesial:Polyethetens/Reopt tne/Silicorno fustention i AMES | Chronic
fubber /Polyurethane Tima Carcinogenicity [ Mutagenichy | macipal 0 itells Model |7 Toxeity LOAEL Amount ng
e - e I R e oRelhe Medel . |
' . ] : 7

, | | |

Il?ermte Famalr | Man baje R i
ChemicalCompound (min) [ Mouse| Rt | Meae Rat ; ; - ~
PYToo{1,2b) isothiazdte 5 §:dydio-2-thethyt ]'._’.3,.@;9.,. JHGH L0V Jl SLove ’ 7 mykg 23
Oclane,2,6 6 rimethyl - L ens TSR | TTow 7 g/kg s
2H,8H-Ben20(1,2-01. 5,4 Mipyran- Opf opanci 9i2 |loN| oW 10 g/kg 15,1

; ; ——

——————n <A_.\._.._“. FEP——— SR boon -

Propanole add 2methyt- 3-howoy-2, 4, 4-trens L. Ao ,__;..LQ),Y...,l _LOW L e 465 mg/kg il
2,6-0ctadiere-d,5-dol - 05“’%’7&5?4"” oW oW T ARG | OIIRATE T row 468 my/kg 576 ]
2- Nonzdecancne SR IO e B S T T N 135 ama e T TR R R LOW 248 ma/kg X
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Cable 215258

Retention AMES Developmental Chronic
Materia : nylon,polyurethane, polyvinylidene fluonde Vima Carcinogenicity Mutagenicity | Rat Oral | Irritation Model Toxicity LOAEL | Amount ng
Female Femaie Male Male
'Chemical Compound (min) | Mouse Rat | Mouse Rat LD 50 Eye Skin
Ethane, 1,2-dichioro 3.1 LOW LOW HIGH HIGH YES 2.4 9/kg SEVERE SEVERE HIGH 84.6 ma/kg 97.03
Propane 1,1,2-trichioro 4.1 LOW LOW LOW LOW NO 2.2 g/kg_ | MODERATE MILD LOW 712 ma/kg 677
Cydlopentanone 5.2 LOW LowW LOW LOW NO 1.3 g/kg_ | MODERATE | MODERATE LOW 150 mg/kg 237.5
Butanoicagd 8.6 LOW HIGH | LOW LOW NO 3.1g/kg | SEVERE | MODERATE HIGH 227.5 mg/kg 20.87
1,4-Butanediol 9.9 LOW LOW LOW LOW NO 2.4 g/kg SEVERE SEVERE HIGH 346 mg/kg 23.3
224 LOW LOW LowW HIGH NO 10 g/kg SEVERE | MODERATE LOW 236 mg/kg 26.28
28.3 HIGH LOW LOW LOW IND 2.3 g/kg SEVERE__ | MODERATE LOW 206 mg/kg 270.68
31.9 LOW HIGH LOW LOW YES 2 g/kg SEVERE | MODERATE HIGH 19.8 mg/kg 200.6
|Pyridine,2,3,4,5-tetrahydro 33.05 | LOW LOW LOW LOW YES 4.8 g/kg | MODERATE MILD HIGH 57.3 mg/kg 6.27
Pentanoic acid,5-bromo__ 34.1 HIGH HIGH Low LOW YES 6.0 g/kg SEVERE SEVERE HIGH 34 mg/kg 66.02
1,6-Dioxacyclododecane-7,12-dion 38.5 LOW Low LOW Low NO 3.4 g/kg SEVERE | MODERATE HIGH 958 mg/kg 18.77
Propanenitrile, 3-butoxy 41.7 LOW LOW LOwW HIGH LOW 1.8 g/kg SEVERE SEVERE HIGH 14 .mg/Kg 10.6
| Decanoic acid,silver(1+) salt 43.6 LOW Low LOW HIGH NO 8.5 g/kg SEVERE SEVERE LOW 539 mg/kg 128.3
2-Oxazolidinane, 3-—-ethenyl 453 HIGH HIGH HIGH LoW YES 4.7 g/kg SEVERE SEVERE HIGH 26.3mg/kg 29.3
1-Propanone,2-methyl-1-[2-( 1-methylethyl)cycio 74.5 LOW LOW LOW HIGH NO 4.8 a/kg | MODERATE MILD LOW 70 mg/kg 60.06
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B Cable 215260

Retention) . . . AMES Developmental .
Materiah: polyvinylacetate Tare Carcinogenicity Mutagenicity | RatOral | kritation Model Toxicity Chronic LOAEL | Amount ng

Farmele Ferrmie Maile Male

ChemicalCompound {min. Mouse Rat Mouse Rat LD S0 Eye Skin ~
2H-pyran-2-one tetrahydro-3,6-dimethyt 2.1 LOW HIGH HIGH HIGH NO 44 9/kg SEVERE SEVERE Low 55 mg/kg
Ethane,2-dichioro 2.7 LoW LOW HGH HIGH HGH 2.4 g/ng SEVERE SEVERE HIGH 84.6 mg/kg 276
Toluiene o 47 LOW HIGH IND LOW NO 3.39/kg SEVERE | MODERATE LOW 18.6 mg/kg 15.06
1Octene T 5.25 HIGH Low Low LOW NO 10g/kg SEVERE | MODERATE Low 408 mg/kg 29.0%
Hexane3-ethyl 545 | LOW oW | Low HIGH NO 10 g/k MODERATE MILD Low s6imgkg | 18
Ethene tetrachioro 5.57 | LOW HGH | HGH | Low NO 1.5 g/kg SEVERE SEVERE LOW 193mgkg | 525 |
Benzene,),2-dimethyd 171 HIGH HGH | LOW LOW NO 22 g/kg SEVERE SEVERE LOW W0Smg/kg | 585
1.3,5,7Cyclooctatetrane -J 79 | Low | tow | HGH | weH NO 45g/kg | MODERATE |  MD HGH 439mg/kg | 37.96
Octane R I oW | ow HIGH NO 10g/kg | MODERATE MLD Low 827 mg/kg 1785
Cyclobutane,1,2-diethenyl 9.2 HGH LOW HIGH LOW NO 1 g/kg SEVERE MLD Low 8.7mg/kg 677 |
1,60ctadiene T 10.8 | HGH LOW | Low Low YES 10g/kg | MODERATE | MODERATE NO 259 mg/kg 878 |
2 Decenef 111 HGH LOW Low LOW YES 10 g/kg SEVERE | MODERATE LOW 511 mg/kg _sza |
[Benzene, 1-propynyl — 12.8 Low Low HIGH Low NO 3g/kg SEVERE | MODERATE Low 52.8 mg/kg 9.46_
Cydooctane,ethenyl 147 | WGH | tow | LOW | Low NO "1.8g/kg | MODERATE | MiD LOW 183 my/kg 98]
Cydlopropane, 1-heptyl-2-methyl 144 | LOW LOW LOW LOW NO L g/kg SEVERE | MODERATE HGH 921 my/kg CECN
Octacosane N 14.7 | LOW HGH | HGH | mGH YES CBE MODERATE MLD CBE CBE A
Naphthalene o 17.4 | HGH HeH | Low IND NO 1.8 g/kg SEVERE SEVERE Low 42 mg/kg 19
3-Dodecene 17.6 | LOW tow | wow Low YES 10g/kg SEVERE | MODERATE Low 613 mg/kg 339 |
Tridecane 178 | Low LOW | oW HIGH NO 10g/kg | MODERATE | MODERATE Low 263 mg/kg 382 |




Cable 215260 |
Developmen
Materiai: polyvinylacetate e | Carcinogenicity mt:gfzny Rst Oral irritation Model Toxdcity b Chronic LOAEL | Amount ng
forule | Fermie | Muke Ml

ChemicaiCompound (min) | Mouse Rat Mouse fm LD 50 fro | S 1 O ] o]
Benzothiazole 186 | HGH HGH | Low Low YES 21gkg | MODERATE | MODERATE LOW €0 mp/kg 56 |
1-Heptene,S-methaxy-4-methyl 203 | Won oW | (oW | Low NO 6.3g/kg | MODERATE | MODERATE Low SSmg/kg | it4 ]
Undecane,2,3-dimethyi 208 | Low ow_| tow HIGH NO 6 g/kg SEVERE | MODERATE Low 70 mg/kg 2044
Phenol,2-(1,,-dimethylethyl )-4-methyl 226 | LOW oW | Low LOW NO 1.3 g/kg SEVERE SEVERE LoW 132 mg/kg 82
S-Tetradecene 234 | 1ow LOW | Low LOW ND 10g/kg | MODERATE | SEVERE Low 715 mg/kg 37 |
Cyclopropane,n 260 | ow oW | tow | HGH NO 1.7 g/kg SEVERE MLD LOW 280 mg/kg 385
Cycodecanot T 284 | tow low | ow | ‘tow NO 2.7 g/kg SEVERE | MODERATE HIGH 284 mg/kg S
3-Hexadecene,(7) 28.7 LOW Low Low Low ND 10 g/kg SEVERE | MODERATE LowW 817 my/kg L

28.8 LOW LOW Low HIGH NO S g/kg MODERATE | MODERATE Low 300 mg/kg 315

30.1 LOW Low Low HIGH NO 73 g/%g SEVERE | MODERATE LOW 424 mp/kg 3445

332 | HGH WGH | LOW | Low NO 2.5 g/kg SEVERE | MODERATE ND 234mgrkg | 14|
5-Octadecane 334 | Low tow | Low Low IND 10 g/kg SEVERE | MODERATE Low 970mg/kg | 318
Todecane,6propyt 33.5 | HGH LOW | ow HIGH NO 10 g/k MODERATE | MODERATE Low 483mgkg | 222
3-Eicosene,(E) “ o 355 | Low Low | Low LOW WD 10G/KG__| MODERATE | MODERATE LOW 227 mg/kg 445 ]
Cydohexanehexanol o 39.5 Low LoW Low Low NO 7.6 g/k SEVERE | MODERATE HIGH 900 mg/kg - 12z ]
2,4-Heptadienoic acid,6-methyl-,ethyl ester 40.1 HIGH LOW LOW HIGH YES 749/kg | SEVERE SEVERE LOW 836 mg/kg 53
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Cable 319161

[matertai: Neoprene tefion | Carcinogenicity mt:;fqu Ret Oral | isitation Model Toxicity - %AO'E“: Amount ng
'Chemical Compound {min) F.:,".: “:: .z:. ':: w so Eye Skin B
Oxirane, (chioromethyl) 3.6 Low HIGH NO LOW YES 237 mg/kg | SEVERE SEVERE LOW 124 mg/kg 11
Hexane,1,1,1.2,2,3,3,4,4,5,5,6,6-tridecafluoro 38 HIGH Low Low HIGH NO 746 mg/kg | MODERATE | MODERATE Low 197 mg/kg 6132
2-Propencic acid,6-methyiheptyl ester 43 LOW LOW | LOW | HGH NO 10 ¢/kg | MODERATE | MODERATE LOW 71 mg/kg 10.92
Tomdene 47 Low HIGH D LOoW NO 33p/kg | MODERATE | MLD LOW 18.6 mg/kg 601 |
Cyclohexane,1,2-dimethyl-cis 5.1 HIGH HGH | Low Low NO 2.2¢9/kg LD SEVERE Low 10.5 mg/kg 817
Cyciopentane, 1 -ethyF 3-methykcis 52 | _Low | wWeH | LOW | wGH NO 93g/kg | CBE M LOW 7Omg/kg | 584 |
4-Octene,(2) o 53 | LOW LOW | LOW | Low ) 10 g/kg | MODERATE | MODERATE LOW 675makg | 6]
3octene(6) s4 | tow | Ltow | tow | tow IND 10/g/kg | MODERATE | MODERATE Low 408mg/kg | 543
2-Octene () - " 5.5 HIGH L;m LOW Low YES 10g/kg | MODERATE | MODERATE Low 408 mg/kg 893 -

56 | Low WGH | LOW | LOW NO 4.8 g/kg | MODERATE | MODERATE HIGH 18.9 mg/k 8.9

7 LOW Low Low Low () 49/kg MLD WD ND 43.9 mg/kg 9.05

7.25 | Low mGH | Low LOW LOW 250/kg | SEVERE SEVERE LOW 6.5 mg/kg 893 |

78 HIGH iow | tow ] NO 1.3 g/kg szvs& MODERATE LOW 170mg/kg | 10.36

8.1 Low Low | tow | HGH Low V.ig/kg | SEVERE | MODERATE HGH Tagkg | 1331
2-Pentanone,3-methyl 9.8 Low Low | tow | HaH NO 28g/kg | SEVERE | MODERATE HGH [ 47mg/g __2__;91_ -
1-Heptene,dmethyt T T 982 | WGH | LOW | LOW | HGH NO 10g/kg | SEVERE | MODERATE LoW 88mykg | 2381




Cable 319161
Developmental | Clwonic

AMES
Matertat: Neoprenc teflon “nee | . Carcinogenicity Mutagenicity | Ret Oral | iitation Model Toxicity LOAEL | Amount ng

Kl Mnkr
Rt Mouse

Nale

Rat L so Eye Skin
LOW LOW LOW
HIGH

250mg/hg | SEVERE SEVERE oW |_Simgkg I 995

Chemical Compound {min)
Benzondrile 0.8 |

Heptene 1, T-oxybes T Thz3 [ ow 1w | e 10 g/kg MLD W Low 39Bmgkg | a1 T

36 SEVERE | MODERATE oW 96myig | 785 ]

enzene,(1-methyt-1-propenyl) () TITi4 | ow_ | low | Tow | LoW

7N | LOW | G | oW LOW 3.0 9/kg | MODERATE | NEGATIVE LOW I 332 mg/kg

HGH Low IND 1.8 g/kg SEVERE SEVERE LOW 42 mg/kg

HWIGH 1 LOW LOwW

18.9 SSg/kg | SEVERE SEVERE Low 21 mg/kg

TAgng | Sveie SEVERE oW 67.2 my/kq |

S g/kg SEVERE SEVERE HIGH 10Smgkg |~ "2.36

Low

Naphthalene,i-ethyl _~ "~ """ " FEXH

HGH
HGH
Naphthalene,2-methyl " 20.6 WG| G Low LOW
HIGH
HGH

1-Buyne,3chioro _” 36 ZA kg | MODERATE | WD Low aTmgng | 38z T

(e 0g/kg | SEVERE | - SEVERE [T 576 mg/kg

Ethanamine,2-(dichioromethytsityl)-NN-bis(trifkor) 283 | LOW HGH

Heptanenitrie 287 | low | Low

Low

LOW HGH LOW
"G“,
Low

LOW 43 g/kg SEVERE | NEGATIVE Low T3mgkg |8

Octane.2.6-dimetn) _~ 398 | wai | _Low | tow | WG

10 g/kg SEVERE MODERATE Low 60.5 mg/kg

2g/kg SEVERE 1 Low T4gkg | 23

1,4 Benzenedicarboxyic acd 352 | tow | WGH | Tow | Low

21 g/kg | SEVERE | MODERATE LOW 3 mykg | 876

1,3:Benzonedicarborybc add_ 356 | oW [ wer [ tow | Tow

Hexadecanoic acid . 368 iow_| WG T4 kg | SEVERE | MODERATE oW d48mgkg | 508

8-Quinolndi, 2 methyi . 3.2

2 (8 (8 |8 18 1B 8 8 1B B I (5 15 3 |8 |8

LOW LOW

29/kg SEVERE SEVERE Low

LO¥ IND

]
“

Naphihdn |2, Aty o - drvet 73 ey FVE. SR =

g

Benzaldehyde 4-miro-oume___ 40.7 | Wi ThGr | oW | iecn 165gkg | SEVIRE | SEVERE Low 3imgkg | 881

Acetic acud,im-{trimethylsboxy Jphenylj-me TR o o | oW | Tean ) 10 g/kg | MODERATE | WD WG T vedmgikg | TR

A R ——

—|tow | "tow YES 10g/kg | SEVERE_ | MODERATE oW Tl eZwgig |

E1)

-~
i

g

Z-Hexadeyne T T 7 | oo T toi T Tow | G NO 10 o/kg | NEGATIVE | MODERATE | (oW _ 900myikg | 1474 |
Oane,2,3-bis(1-methylethyl)-trans _ “8 | Loy ) Low | tow | HoH YES 3.5g/kg | MODERATE | miLD HGH Jimg/kg [ 29.69

e

Undecane,5-ethykSpropyl ~ ~

499 | tow | Lowr oW I iow ND 10 g/kg | MODERATE | SEVERE LOW 253mg/kg | 3.09
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Cable 357566
Retention .. AMES Developmental
____ Materiak: tefion polyurethane Time Carcinogenicity Mutagenicity | Rat Oral irritation Model Toxicity Chvonic LOAEL | Amount ng
Chemical Compound ) F’::: ";:" ‘:‘: ':: w0 50 e S

Ethane, 1,2 - dichlora 3.1 Low HGH | HGH HIGH YES 119.5mg/kg|  SEVERE SEVERE HGH 84.6 mg/kg

4.1 HIGH HGH | HWGH | tow YES 544mg/kg | SEVERE SEVERE LOW 87 mg/hg
Ethene, tetrachioro 48 LOW HGH | WGH | tow YES V5g/kg | SEVERE | MODERATE tow 193 mg/kg
Propanoic , 2,2-dimethyl-chioromethy! ester 74 Low IND HIGH HIGH YES 669 mg/kg | MODERATE | MODERATE HGH 79 mg/kg _
Ether , butyl isopentyl 7.5 LowW LOW | Low HGH NO 73¢g/kg | MODERATE | MODERATE LOW 10.6 mg/kg B
E thenamine,N-nitroso o 8.4 HIGH LOW LOW HIGH YES 52mg/ky | MODERATE | MODERATE Low 2.4 mg/kg i
1,3 -Dioxolan -2 -one ,4,5-dimethyl 104 Low LOW | HGH LOW YES 19¢/kg | MODERATE | MODERATE HIGH 226 mg/kg
Cyclopropane, 1- propenyl n.1 IND Low | wo [ ow NO 21g/kg | SEveRe SEVERE LOW 153 mg/kg
Furan , 2-butyltrahydro- 13.3 LOW HIGH LOW IND YES 1.3g/kg | MODERATE | MODERATE LOW 598 mg/kg
Heptane ,2,6-dimethyl 136 HIGH LOW | oW | Low NO 8.2g/kg | MODERATE | MODERATE HGH 1.2 g/kg
1- Butanol , 4-butoxy 157 LOW oW | iLow WO YES 3.99/kg | MODERATE | MODERATE LOW 1.3 g/kg
2 "Butene , 1-propoxy 161 | tGH | Low | tow | Low VES 439/kg | MODERATE | MODERATE Low 464 mg/kg
Oxirane , butyl 163 LOW HGH | Low iND YES 836 mg/kg | SEVERE SEVERE LOW 850 mp/kg ]
rﬁ?@tnm 172 | W | Wl | LOW | LOW "NO T.8g/kg | SEVERE | MODERATE Tow 42 my/kg
Furan | tetraydro - 2- methyl 9.4 LOW HGH | _HIGH IND VES 765 mg/kg | MODERATE | MODERATE HGH 290 mg/kg -




-

Calle 357566
) d J’ v ot oD f
| | —
. __  Swteriek: tefion polyurethans ..n.-:'. ' 114 |"’°Q“-"_‘h‘"_1tv lilugty Rst Oral Mritation Model Toxkcity o Chronic LOAEL | Amount ng
Cherical C_W () 'f: “uf'f: . _3:“[ : LD 50 Eye Skin ]
Octane ,2,6- dimethyl 219 | WGH | tow | low | W NO 7.29/kg | MODERATE | MODERATE Low 60 mg/kg ]
Bonzene , 2,4-disocyanato -1 -metiyl 221 LOW LON LOW HIGH YES 3.6 9/kg SEVERE _ | MODERATE Low 214 my/ig
|2 -Furamethan , tetratydro 233 | iow N WGH | WGH ) KX %T) SEVERE | MODERATE LOW 23Tmghg ||
‘ V- Hepton 4ol 24 HeH | oW | iow Low NO 2604y LT WD Low 339 mg/kg
Eg!—!\jz-@%gt!yy_tto 25.7 LOW Wi I cow (3] YES 139/kg SEVERE __ | MODERATE LOW 538 my/kg
Lguta_tgc_ a0 , peniyl ester 264 LOW Low | iow HGH NO 269/%g | MODERATE | MODERATE oW RELTZ N
Octane,2,6,6-trimetiyl 273 | iow Low Low | WG NO S.39/g SEVERE SEVERE LOW 7.1 my/xg
Oxrane ,2,2-{ 1, 4-butanediibis(cxymethylene)] | 29 HGH HIGH LOW YES 2.7 g/ag SEVERE SEVERE LOW 1.6 g/kg
2- Propencic acid , ethenyl ester 34.7 WG oW | wow | _iow VES 3.29/%g | MODERATE | MODERATE Low 5.9 my/kg
17, 5 Heptadiene - 3,4-dioi 369 LW T | WD Yis 160my/kg | MODERATE | MODERATE (] 203 mg/kg
Xopanoic acid,2-methyt-2,2 dimetin 37 Low Lo ] e (1) NG 9.2 g/hg SEVERE _ | MODERATE 10w SSgkg
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